Travel-time differences using a phase-velocity filter plus a low-m filter for separation distance 7º (Top) and 15º (Bottom). Individual daily travel time differences were averaged over 36 days interval. The one-year periodicity is much stronger during the GONG classic time period. At high latitudes sign changes occur in extreme tilt intervals giving rise to second-cell structures.
Data and Analysis
• We used the entire GONG data set obtained with the original low-resolution GONG classic (256 2 pixels ) and new GONG++ local helioseismology (1024 2 pixels ) dataacquisition system, with the transition taking place in mid-2001. We apply the time-distance technique to measure North -South travel-time differences using velocity images reconstructed from SH time series of intermediate -degree modes ( ℓ ≤ 200). Phase-velocity filtering was carried out for the SH coefficients and velocity images covering ±30°in longitude and ±70°in latitude were reconstructed from the filtered SH coefficients.
After isolating waves with a given narrow range of phase speed, we also apply low-m filtering (using only |m| /ℓ < 0.15) to keep only waves propagating in the zonal directions. In this study 3658 daily time series with duty cycle higher than 80% were used to generate velocity data cubes.
Point-to-point cross-correlation functions (CCF) were computed for separation distances from 2°-55°( .987-.66 R  ).
The lower turning point for the largest distances reaches the tachocline region and deeper. Travel times were obtained by fitting a cosine function after a Gabor envelope was demodulated from the CCFs (phase time).
Results
Figure 1 demonstrates how low-m filtering improves signalto-noise ratio, so that we can extend CCF computations up to 65°latitude. Low-m filtered CCFs provide 2−10 times more successful fittings than raw and phase-velocity only CCFs.
Examples of travel-time differences for two different separation distances are shown in Figure 2 . The one-year periodicity presumably due to the B 0 -angle and foreshortening is clearly visible. At high latitudes, this artifact changes the flow direction. These artifact can be easily be misinterpreted as a second-cell structure of meridional flow.
Measuring the temporal variations of the meridional flow is difficult in the presence of much stronger periodic signal. To extract the changes in time we symmetrized the temporal differences in the two hemispheres and performed running one-year sine fit of yearly intervals of measurements
The filtered and symmetrized signal in Figure 3 shows a solar-cycle like trend. For larger separations we do not see any systematic variations, which are likely related to surface activity.
Often meridional flows measured by the travel-time technique show decreasing magnitude at high latitudes starting at about 40°, which can lead to a scenario with a reversal of the poleward flow before reaching the poles. We analyzed averaged time differences in two extreme tilt (B 0 -angle) time periods. In Figure 4 average time differences for positive and negative tilt periods in comparison to the average signal for the entire time period. There is obvious evidence for the decrease of this effect in favorable tilt periods.
Discussion
We presented preliminary results of our meridional-flow measurements based on global SH time series of GONG data which covers more than one solar cycle. Applying low-m filtering technique extends precise time-difference measurements to much higher latitudes than typical ring-diagram analysis. It should be noticed that, in Figures 2 and 4 , the latitude grid corresponds to the midpoint of the two endpoints of the cross-correlated signals, so the actual locations of the signals used in these analyses reaches 70°latitude. Since phase velocity filtering of SH reconstructed impages extends travel-time measurements to very low degree modes (ℓ < 40), time differences can be obtained for the whole convective zone, including the tachocline region. Meridional flow speeds can be extracted by inversion of these time-difference results, however it is not easy task, but this is only way to access the flow and the supposed return return flow which is predicted by virtually all models at the base of convective zone. 
